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BACKGROUND OF THE | NVENTION This invention relates t ean box
and nore particularly to a clean box suitable for carrying a
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28. an exclusive equipment and is sealedly closed after cleanliness
.at an increased level is formed in the clean box,

Such a clean box is used to carry a wafer substrate to
any desired station while receiving it therein during
manufacturing of a'semiconductor device.

Now, an apparatus for manufacturing a semiconductor
device using such a conventional dlean box will be described with
reference to Fig. 3.

The semiconductor device manufacturing apparatus is
generally called a bay system and constituted by a plurality of
step bays designated at reference numerals 21 to 28. More
specifically, the steps bays include a cleaning step bay 21, an

- oxide film formation step bay 22, a sensitizer application step
bay 23, a development step bay 24, a chemical treatment step bay
25, an impurity diffusion step bay 26, a sputtering step bay 27
and an inspection step bay 28.

Now, the step bays 21 to 28 will be described with
reference to Fig. 3.

i The cleaning step bay 21 is provided therein with
cleaning units 31 each adapted to clean a surface of a wafer
substrate. '

The oxide film formation step bay 22 is provided therein
with oxide film formation units 32 each constructed so as to form
a protective film on the surface of the wafer substrate.

The sensitizer application step bay 23 is provided
therein with sensitizer application units 33 for applying a
sensitizer to the surface of each of the wafer substrates. A
development step bay 24 is provided therein with development



Now, the step bays 21 to 28 will be described with reference to Fig. 3.
The cleaning step bay 21 is provided therein with cleaning units 31 each
adapt’ed to clean a surface of a wafer substrate. The oxide film
formation step bay 22 is provided therein with oxide filmformation units
32 each constructed so as to forma protective filmon the surface of the
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adapted to form a thing fspubrerifgchtep bae 1ATES Frdisided @herein with
sputtering units 37 each adapted to form a thin film on each of
the wafer substrates. '

The inspection step bay 28 is provided therein with
inspectlon units 38 constructed so as to check operation of each
of the wafer substrates.

As will be noted from the foregoing, the step bays 21 to
28 each include a plurality of identical treatment units. The
wafer substrates are treated by the treatment units of each of
the step bays, resulting in semiconductor devices being
manufactured.

The conventional semiconductor device manufacturing
apparatus also includes a monorail 19 arranged so as to connect
the bay steps 21 to 28 to each other in order. The clean box is
transferred on the monorail 19 to carry the wafer substrates to
the step bays 21 to 28 in order.

Also, the step bays 21 to 28 each have a path 20 arranged
therein, which is connected to the monorail 19. The paths 20
each have an automatic carrier arranged thereon so as to be
exclusively used for each of the step bays. The automatic
carrier acts to unload the clean box from the monorail 19 and
carry it to each of the treatment units in each of the step bays
21 to 28.

2 The treatment units each include a mechanism for setting
the wafer substfate at a treatment section of the treatment unit.
The setting mechanism functions to introduce the clean box into
the treatment unit and then take out the wafer substrate f£rom the
clean box in the treatment unit. After the wafer substrate is
subject to the predetermined treatment in each of the treatment
units, the mechanism returns the wafer substrate to the clean box



The i ngpection step bay 28 is provided therein with inspection units 38
constructed so as to check operation of each of the wafer substrates.

As wi'll be noted fromthe foregoing, the step bays 21 to 28 each include a
plurality of identical treatnment units. The wafer substrates are treated by
the treatnment units of each of the step bays, resulting in sem conductor
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returns the wftey. sahet caeant bokhes ctemisisrred on the monorail 19 and each
2 of the paths 20 to carry a wafer substrate to the treatment unit
intended. _

The conventional clean box is typically made of a
"synthetic resin material,, resulting in static electricity readily
occﬁrring on a surface of the c¢lean box dﬁe to friction. Thus,
transferring of the clean box to various treatment units through
the paths for the purpose of carrying the wafer substrates |
thereto causes static electricity to be generated on the surface
of the clean box due to friction between the surface and an
ambient atmosphere. _

This, when any foreign matter such as dust or the like is
present in the path, causes it to be collected on the surface of
the clean box by static electricity thus generated.

In manufacturing of a transistor which is one of
semiconductor devices, it is required to place a wafer substrate -
in an atmosphere highly increased in cleanliness. This is for
the reason that the wafer substrate must be subject to high
precision processing. Thus, it is of course that the clean box
in which the wafer substrate is received and the treatment units
are required to be kept at high cleanliness.

Also, arrangement of the wafer substrate in each of the
treatment units requires to clean an outer surface of the clean
box, because the clean box is necessarily introduced into each of
the treatment units. When any foreign matter such as dust or the
like is adhered to the outer surface of the clean box,
introduction of the clean box into the treatment unit causes the



and then returns the clean box to the automatic carrier outside the

treatnent unit. A plurality of treatnent steps set in each of the
step "bays are conbi ned together to constitute manufacturing of the
sem conduct or devi ce. The nunber and order of treatnent steps

required for manufacturing a sem conductor device are varied depending on a
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I n manuf act mndw@acthsaareansrgnmdm dtents adreanofas a whole. Unfortunately,
this requires that the room is constructed so'as'to have a space
increased to a degree sufficient to permit the treatment units
and paths to be received therein. In order to keep such a highly
increased space'of the room clean, a large scale equipment is
required, leading to an increase in equipment cost.

- SUMMARY OF THE INVENTION

The present invention has been made in view of the
foregoing disadvantage of the prior art.

Accordingly, it is an object of the present invention to
provide a clean box which is capable of being effectlvely applied
to a room reduced in cleanliness as well. _

- In accordance with the present invention, a clean box is
provided. The clean box includes a box body made of synthetic
resin and a sealedly closable cover made of synthetic resin. The
clean box is subject on an outer surface thereof to an antistatic
treatment. )

The term "antistatic function" or "antistatic treatment"
referred to herein indicates a function or treatment for keeping
static electricity from occurring on a surface of synthetic
resin. For this purpose, an antistatic material may be kneaded
in a resin material for the clean box or coated on an outer
surface of the clean box.

_ Alternatively, if the clan box is made of a resin
material which essentially exhibits an antistatic function, use
of such an antistatic material may be eliminated.
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These and other objects and many of the attendant



sem canductor devices, it is required to place a wafer substrate in an

at nosphere highly increased in cleanliness. This is for the reason that the
waf er substrate nust be subject to- high precision processing. Thus, it is
of course that the clean box in which the wafer substrate is received and
the treatnment units are required to be kept at high cleanliness.
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Fig. 3 is a block diagram schematically showing a

conventional semiconductor device manufacturing apparatus.
ET IL DESC TION OF THE PREFE EMB T

Now, a clean box according to the present invention will
be described hereinafter with reference to Figs. 1 and 2.

Referring first to Fig. 1, an embodiment of a clean box
according to the present invention is illustrated. A clean box
of the illustrated embodiment generally designatéd at reference
numeral 1 generally includes a box body 2 made of synthetic resin -
and a cover 3 likewise made of synthetic resin. The box body 2
is provided on a lower portion thereof with a seal member 4. The
cover 3 is arranged under the seal member 4. The cover 3 is
provided thereon with a fixing mechanism (not shown), through
which the cover 3 is fixed on the box body 2.

Receiving of a wafer substrate in the clean box 1 thus
constructed is carried out by placing a wafer ring rack W having
a wafer ring held thereon on the cover 3 and then putting the box
body 2 on the cover 3. Then, the cover 3 is fixed to the box
body 2 through the fixing mechanism, to provide the clean box 1
sealedly closed. '

The clean box 1 is coated on a whole outer surface
thereof with an antistatic material consisting of a polymeric
material. This keeps static electricity from substantially
occurring on the outer surface of the clean box 1 due to friction
between the outer surface of the clean box 1 and an ambient
atmosphere.

Referring now to Fig. 2, a semiconductor device
manufacturing apparatus in which the clean box 1 thus constructed
is incorporated for carrying wafer substrates is illustrated.



In order tp nmeet the requirenents, the prior art is so constructed that a
room40 in which all of the treatnent units and paths are arranged is kept
clean as a whole. Unfortunately, this requires that the roomis constructed
so a5 to have a space increased to a degree sufficient to permt the
treatment units and paths to be received therein. In order to keep such a
hi ghly increased space of the roomclean, a |large scale equipnent is
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of the wall plate 10. The step boxes P each are provided therein

with treatment units of the same kinds as those arranged in the
step bays 21 to 28 in the prior art described above, which are
arranged in order of steps in manufacturing of a semiconductor
device. The treatment units are arranged in the lump. The wall
plate 10 is formed with access ports 1l in correspondence to the
step boxes P. '

The wall plate 10 is provided on an upper portion thereof
with a clean bench 12 in a manner to be positioned above the
carrier path 7. The clean bench 12 functions to jet clean air
toward the carrier path 7. The clean air thus jetted acts to
render a space between the clean bench 12 ‘and the carrier path 7
clean. The wall plate 10 functions to prevent the clean air from
flowing out from a side of the manufacturing apparatus on which
the wall plate 10 is drranged. '

The clean bench 12 is provided at an edge thereof on a
side thereof opposite to the wall plate 10 with an air guide 13
in a manner to downwardly extend therefrom, so that satisfactory
downward flowing of the clean air may be ensured. Flowing of the
clean air along the air guide 13 functions as an air curtain
which prevents an external or ambient atmosphere from entering
the clean space above the carrier path 7 and keeps the clean air
in the clean space from flowing out to the ambient atmosphere.

' The clean box 1 is moved on the carrier path 7 in a
direction indicated at an arrow X in Fig. 2, to thereby carry the



advant.ages. of the present invention will be readily appreciated as the sane
becones better understood by reference to the follow ng detailed
descripti on when considered in connection with the acconpanyi ng draw ngs;
wher ei n: Fig. 1 is a schematic sectional view show ng an enbodi nent
of a clean box according to the present invention; Fig. 2is a
fragnmentary schematic perspective view showi ng a sem conduct or device
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by the friction even when cleanliness in the space is reduced.

The clean box 1 thus constructed is introduced th:ough
each of the access ports 11 of the wall plate 10 tb the each of
the step boxes P corresponding thereto.

The step boxes P each are provided therein with a wafer
substrate carrier mechanism (not shown). The wafer substrate
carrier mechanism functions to carry the clean box 1 introduced -
through the access port 11 into the step box P to each of the
treatment units in the step box P. The treatment units each
include a setting mechanism for setting each of the wafer
substrates received in the clean box 1 in a treatment section of
each of the treatment units without exposing it to an ambient
atmosphere, as in the prior art. The setting mechanism functions
to take out each of the wafer substrates from the clean box to
subject it to each of the treatments intended. At this time, the
outer surface of the clean box 1 is kept clean, to thereby keep
any foreign matter such as dust or the like from entering each of
the step boxes P and each of the treatment units.

Thus, the clean box 1 moved on the carrier path 7 Keeps
any foreign matter such as dust or the like from adhering to the
outer surface thereof due to static electricity. This eliminates
a necessity of keeping the space above the carrier path 7 at
cleanliness at an increased level. Thus, the illustrated
embodiment does not require the above-described large scale
equipment for keeping the whole room 4 used in the prior art
shown in Fig. 3 in which all of the treatment units and the
carrier path are arranged at increased cleanliness.

Also, in the illustrated embodiment, the clean bench 12



Recei ving of a wafer substrate in the clean box 1 thus constructed is
carried out by placing a wafer ring rack Whaving a wafer ring held thereon
on the cover 3 and then putting the box body 2-on the cover 3. Then, the
cover 3 is fixed to the box body 2 through the fixing nechanism to provide
the clean box 1 seal edly closed. The clean box 1 is coated on a
whol e outer surface thereof with an antistatic material consisting of a
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transferred. The sugp@rtiusk®rated embodiment which permits cleanliness in
the space above the carrier path 7 to be thus reduced leads to
simplification in a clean air generating mechanism of the clean
bench, resulting in an equipment cost being further decreased.

Further, the clean box 1 of the illustrated embodiment
eliminates arrangement of the semiconductor device manufacturing'
apparatus of the bay system in the clean room 40 as shown in Fig.
3, because the clean box 1 keeps any foreign matter such as dust
or the like from adhe:ing to the outer surface thereof even when
it is moved in an ambient atmosphere.

In the illustrated embodiment, the clean box 1 is coated
on the outer surface with an antistatic material. Alternatively,
it may be made of a resin material hard to charge. The resin
hard to charge may be used for either the whole clean box or only
the outer surface of the clean box.

As can be seen from the foregoing, the present invention
substantially keeps any foreign matter such as dust or the like
from adhering to the outer surface of the clean box. This
eliminates a necessity of keeping the carrier path for the clean
box at increased cleanliness when the clean box is applied to a
semiconductor device manufacturing apparatus. Thus, the present
invention not only eliminates arrangement of such a clean room in
which all of treatment units and a carrier path are arranged as
in the prior art, but does not need to keep the space above the
carrier path at increased cleanliness, resulting in substantially
reducing an equipment cost. '

While a preferred embodiment of the invention has been
described with a certain degree of particularity with reference
to the drawings, obviocus modifications and variations are
possible in light of the above teachings. It is therefore to be
understood that within the scope of the appended claims, the



suppor.tedly nounted thereon with the clean box 1 in which wafer substrates
are received. The clean box 1 is cleaned at an interior thereof by neans of
a cl eani ng equi pnment (not shown) and then sealedly closed. It is of course
that the clean box is kept from having any foreign matter such as dust or
the |i ke adhered onto the outer surface thereof. The carrier path 7
is provided on one side thereof with a wall plate 10 in a nanner to
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P arranged i the wall plate 10. The step boxes P each are

provi ded th% %ﬁ?ﬁkﬁ h treatnent units of the sane kinds as those arranged
in the step bays 21 to 28 in the prior art described above, which are
arranged in order of steps in manufacturing of a sem conductor device. The
treatment units are arranged in the lunp. The wall plate 10 is fornmed with
access ports 11 in correspondence to the step boxes P. The wal |
plate 10 is provided on an upper portion thereof with a clean bench 12 in a
manner to be positioned above the carrier path 7. The clean bench 12
functions to jet clean air toward the carrier path 7. The clean air thus
jetted. acts to render a space between the clean bench 12 and the carrier
path 7 clean. The wall plate 10 functions to prevent the clean air from
flowi ng out froma side of the manufacturing apparatus on which the wall
plate 10 is arranged. The cl ean bench 12 is provided at an edge
thereof on a side thereof opposite to the wall plate 10 with an air guide
13 in a manner to downwardly extend therefrom so that satisfactory
downward flowi ng of the clean air nmay be ensured. Flow ng of the clean air
along the air guide 13 functions as an air curtain which prevents an
external or anbient atnosphere fromentering the clean space above the
carrier path 7 and keeps the clean air in the clean space fromfl ow ng out
to the anbi ent atnosphere. - The clean box 1 is noved on the carrier
path 7 in a '



direction jndicated at an arrow X in Fig. 2, to thereby carry the

6 waf er substrates to each of the step boxes. The clean box 1,
as descri bed above, is coated on the outer surface thereof with the
antistatic material, so that novenent of the clean box on the carrier path
7 does not cause static electricity due to the friction to occur on the
outer surface of the clean box 1. In the illustrated enbodi nent, the clean
bench 12 kewpatt he spatmed@biwe the carrier path 7 clean. Coating of the

antistatic materi al 10n Ah&%qoxs f a%gmggﬁggﬁgﬁée?gxbgg%% pjj‘ Eﬁ?&de qjhfy

prevents a foreign natter t “or rom adhering

out er surfa@&nﬁheﬁhé resin QR@‘Q.%ﬁﬁiqq}ﬁﬂﬁﬁﬁﬁ§hépe€PVP€|£§)U93@%e°$r|ctlon
even when clsgathef®8Sresih easdanovidd®tit®dan antistathe fumetidox 1 thus
constructed is introduced through each of the access ports 11 of the wall
plate 10 to the each of the step boxes P correspondi ng thereto. The
step boxes P each are provided therein with a wafer substrate carrier
mechani sm (not shown). The wafer substrate carrier nmechani smfunctions to
carry the clean box 1 introduced through the access port 11 into the step
box P to each of the

-_—
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treatnment units in the step box P. The treatnment units each include a
setting nechanismfor setting each of the wafer substrates received in the
clean box 1 in a treatnment section of each of the treatnent units w thout
exposing it to an anbi ent atnosphere, as in the prior art. The setting
mechani sm functions to take out gaERAr6f de Lé,ggﬁétrat es fromthe clean
box to subject it to each of the treatrrents I nten At this time, the
outer surface of the clean box 1 is keg#anchgan, to thereby keep any foreign
matter such as dust or the like from ent ering each of the step boxes P and
each of the treatnment unit hus, the clean _box 1 npved on the
carrier path 7 keep® &h§2% c}?‘%ﬁ g(r?')rré’tatpélb]@ueﬁ keipgsefEpcthvetyapplisnd to a
adheri ng t orbba msieceduif ackedricimesfs dise wie 1St atthe efleahr bokt yncldss a
el i m nates e [ i ove 4t he ' t
BoREBBEY [ ¥) %ha lecgév e’%&%{%@fzﬁg&ﬁ a4t i sagiéggg B%Qaﬂl@

cl eanliness at an I ncreéase .0 . | ustra di rren does
not requir e PNETakdVeMBee cPf P The S Fefid oqlhsnEieanoPoRedpi ABPIFRE BRI e
room 4 usedannoulterpsiiofaes t tisdimeor ito fAng.antiistamiicc irabkmehtt he treat ment
units and the carrier path are arranged at increased cl eanliness.

Also, in the illustrated enbodi nent, the clean bench 12

7
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is arranged so as to extend along the carrier path 7. Alternatively, the
illustrated enbodi nrent may el im nate arrangenent of the clean bench 12.
Nevert hel ess, arrangenent of the clean bench 12 permts the clean box 1 to

be kept cleaner. However, the illustrated enbodi nent does not require to
excessively increase cleanliness irrespective of arrangenent of the clean
box 12. The illustrated enmbodi ment! which permts cleanliness in the

space above the carrier path 7 to be thus reduced |leads to sinplification
in a clean air generating nmechani smof the clean bench, resulting in an
equi pnment cost being further decreased. Further, the clean box 1 of
the illustrated enbodi nent elimnates arrangenent of the sem conduct or

devi ce manufacturing apparatus of the bay systemin the clean room 40 as
shown in Fig. 3, because the clean box 1 keeps any foreign matter such as
dust or the |like fromadhering to the outer surface thereof even when it is
noved i n an anbi ent atnosphere. In the illustrated enbodi nent, the
clean box 1 is coated on the outer surface with an antistatic material .
Alternatively, it may be nadeEPt a resin material hard to charge. The resin
hard to charge may be used fof 3idhked the whol e cl ean box or only the outer
surface of the clean box. As can be seen fromthe foregoing, the
present invention substantially keeps any foreign matter such as dust or
the like fromadhering to the outer surface of the cl dan box. This
elimnates a necessity of keeping tiae carrier path for the clean box at

i ncreased cl eanliness when the cleanybox is applied fo a sem conductor

devi ce manufacturing apparatus. Thus,\the present invention not only
el i m nates arrangenent of sucr;H‘qpeaajrvqerT;WWT}ZT'?I of treatnent units
and a carrier path are arrangqd [as=rmtieprror—art ut does not need to

keep the space above the carrijeq path—eat—1inereased panl i ness, resulting
in substantially : 2
/
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reduci,ng an equi pnent cost. VWiile a preferred enbodi nent of the

I nvention has been described with a certain degree of particularity with
reference to the drawi ngs, obvious nodifications and variations are
possible in light of the above teachings. It is therefore to be understood

that within the scope of the appended cl ains, the
8 I nvention may be practiced ogherw se than as specifically

descri bed.

Fig.2
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What i.s Clained is: _ 1. A clean box (1) conprising a box body (2)
made of synthetic resin and a sealedly closable cover (3) nade of synthetic
resin, and provided with an antistatic function.

3
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Substitute sheet - 9 March 1999
ABSTRACT OF THE DISCLOSURE |

CLEAN BOX

A clean box (1) capable of being effectively applied to a
room reduced in cleanliness as well. The clean box includes a
box body (2) made of synthetic resin and a sealedly closable
cover (3) made of synthetic resin. The clean box is subjecf on
an outer surface thereof to an antistatic treatment.

(fig 1)
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